Carbon Foam for Cooling

Power Electronics
Background

In recent decades, many performance
improvements in electronic
components, such as higher-power
computer chips and power converters,
have led to significantly increased heat
generation at small size scales thereby
requiring better strategies for
microscale heat dissipation. In view of
the projected chip power dissipation,
modern heat dissipation devices must
be capable of spreading and dissipating
heat rapidly and efficiently to prevent
localized hot spots and to ensure that
the temperature of the Si-based
electronic components does not exceed
125°C. Porous carbon foam,
developed at the Oak Ridge National
Laboratory (ORNL), has an extremely
high specific conductivity, which,
combined with its open, interconnected
internal structure, has the potential for
significantly reducing the thermal
resistance of heat transfer devices.
Measured cooling rates from a
prototype air-water radiator made of
carbon foam fins confirms that it has
the potential to reduce the airside
thermal resistance. The development
of alternative devices that more fully
utilize the internal structure of the
foam have the potential to significantly
increase heat transfer performance.

The Technology

A thermal engineering model to
represent heat transfer from porous
carbon foam has been developed for
use in design processes for heat
exchangers with finned tubes.
Characteristic parameters for carbon

U.S. Department of Energy
FreedomCAR and Vehicle Technologies Program
ADVANCED MATERIALS TECHNOLOGIES

i o
——r

iém //,rl-’”"ﬁ_1
S

5 50 l/'V

Electron micrograph of the
Carbon Foam surface

197 199 2001 2003 2006

Benefits

Smaller and lighter thermal
management devices

More efficient thermal
management devices

Simpler design and maintenance
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Projected chip power
dissipation requirements
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The development of a similar
engineering model for investigating the
potential of carbon foam in electronic
heat dissipation devices led to the
consideration of an alternative design in Where Can | Find More
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that with further investigation and
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